Results: The neutrophil number there was statistically significant difference, after 7 and 14 days, between groups C and MI (p <0.001) (p<0.01). The group MT there was a significant difference in relation to MI group in both experimental times with (p<0.001). The number of fibroblasts in the 14 days showed that when comparing the groups M and MT the differences were also significant (p<0.001). As for the DLL, in 7 days, there was a significant difference between group C and MI group (p <0.001). When considering the MT group, there was a significant difference in relation to the MI group (p <0.001).
Medications, almost all of them, present a single active principle responsible for its pharmacological effect and with a high acquisition cost. The plant extracts are constituted by mixtures of active substances, partially active and inactive that act in different pharmacological targets. The phytotherapeutic activities of buriti oil and its popular use are known to reduce inflammatory processes due to rheumatological changes. The efficacy of these extracts is the result of their use, for many years, by different ethnic groups 8 . The chemical and pharmacological composition of buriti oil rich in carotenoids, fatty acids and tocopherol suggests a good perspective in the use of this product as a therapeutic and cosmetic alternative 9, 10 . Several drugs obtained from medicinal plants are used with anti-inflammatory and healing [8] [9] [10] . However, some natural extracts have the use based only on popular knowledge. The therapeutic potential of buriti oil opens the prospect to make it promising in front of inflammatory interventions in the skeletal muscle.
The objective of this study was to analyze the topical effects of buriti oil (Mauritia flexuosa L.) on myositis induced in rats and, as a specific objective, to measure edema macroscopically in myositis induced in rats and quantitatively evaluate the inflammatory cells and fibroblasts in induced myositis in rats.
■ Introduction
Diseases that compromise the structure or the primary function of the muscle may result from various inherited disorders (congenital myopathies, muscular dystrophies, myotomies and channelopathies, primary metabolic myopathies, mitochondrial myopathies) and acquired (inflammatory, toxic and drug induced myopathies, metabolic secondary, endocrine and infectious diseases This group of diseases is characterized by a non-suppurative inflammatory process in the skeletal musculature and is clinically manifested by bilateral and symmetrical muscular weakness. Proximal and symmetrical muscle weakness is its main symptom. Other symptoms observed include fatigue, asthenia, myalgias, fever, weight loss, arthralgia and arthritis of small and medium joints 3 . The inflammatory process represents a critical phase of tissue repair, triggered in response to a particular etiological agent. As a defense mechanism, it encompasses a broad contingent of chemical mediators capable of acting at the site of the aggression or systemically 4, 5 . The definitive diagnostic procedure for idiopathic inflammatory myopathies (MII) is through muscle biopsy revealing lymphocytic infiltrates, necrosis and regeneration of muscle fibers. Most patients present a favorable response to treatment with glucocorticoids and immunosuppressants; intravenous immunoglobulins are also used in those in severe condition 6, 7 . in the city of Teresina -Piauí. 36 male rats (Rattus norvegicus albinus) of the Wistar lineage, with average body weight between 250-300g, were randomly allocated to three groups (n= 12 animals, each), according to the adopted therapy, and each group was subdivided into Two subgroups (n= 6 animals, each) according to the observation period / euthanasia of 7 and 14 days. The experimental groups were: Control Group (C), Myositis induced (MI) and Myositis induced and treated with the oil extraction of M. flexuosa L. (MT).
Induction of experimental injury
The animals were weighed and then independently anesthetized with 10% ketamine hydrochloride (0.1 ml/100 g; provided by Syntec do Brasil Ltda, São Paulo, Brasil), associated with the same dose of 2% xylazine hydrochloride (0.1 ml/100 g; provided by Syntec do Brasil Ltda, São Paulo, Brasil), intramuscularly.
To induce myositis, after manual epication of the dorsal region of the right hind limb of the animal, followed by asepsis with polyvinyliodopyrrolidone (PVPI), 0.2 ml of 1% acetic acid with hypodermic needle and insulin syringe were injected into the right gastrocnemius muscle 11 .
Preparation of the Mauritia flexuosa oil extract
Buriti fruits were washed in running water, submerged in sodium hypochlorite solution at 50 mg/kg for five minutes, and after that period, the fruits were manually pulped with a stainless steel knife and cut into slices of 0.3 cm thickness, 1.6 cm width 2.8 cm length. The buriti pulp was ground in a multiprocessor for one minute, the pulp samples being subjected to the oil extraction by cooking in natural water; then the supernatant was filtered to acquire the buriti oil, which was kept in the refrigerator throughout the development.
Experimental treatment
The myositis was induced only once. The observation period of the groups was 7 and 14 days for the acute and chronic phases, respectively. Animals in group C received no pharmacological intervention. In the MI group, induction of myositis with 1% acetic acid was performed. In the MT group, myositis induction was performed with 1% acetic acid and later the animals were treated with the oil extraction of M. flexuosa L.
The myositis of the MT group was treated with topical administration without manual rubbing of 0.5 ml of buriti oil daily over the back region of the right gastrocnemius every day immediately after the induction of myositis (Figure 1) .
The animals were euthanized with an overdose (60 mg/kg) of anesthetic (Thiopental Sodium) intraperitoneally, in order to obtain the sample for histological analysis. 
Measurement of the posterior-lateral diameter of the posterior limb
The measurement of the right posterior limb length was performed with digital caliper, taking as limits the tibio-femoral and tibiocalcaneal joints, whose half of this length served as a standard for the posterior-lateral diameter (DLL) measurement site in the hind limbs of the rats 12 . The evaluation of the edema evolution was made by comparing the DLL before the acetic acid injection in the right gastrocnemius muscle, as well as by measuring the DLL on the days following the experimental procedure throughout the observation periods on all days of the experiment under anesthesia 12 ( Figure  2 ). 
Histopathological Analysis
The right gastrocnemius muscle was fixed in 10% formaldehyde and then subjected to routine histological procedures. Histological sections with 5 μm thickness were stained with hematoxylin-eosin (HE).
After the acquisition of the images of the blades stained with H & E, the counting of inflammatory cells was performed under x40 magnification in three fields of each slide, delimited with a linear grid that subdivided the area into 0.4 mm².
The slides were then analyzed by optical microscopy through quantitative analysis, for which ImageJ ® software was used to count inflammatory cells and fibroblasts
The
Statistical analysis
The statistic was obtained with the help of the One way Anova post hoc test Turkey test, through the GraphPad Prism Program, v. 5.0. Values were considered significant when p<0.05.
■ Results
In the experimental period of 7 days, the presence of inflammation was observed in rats of the myositis induced group (MI), since the amount of neutrophils was significantly higher (p<0.001) compared to the control group (C). These results were also observed in the experimental time of 14 days (p<0.01). In the Myositis group treated with M. flexuosa L. (MT), the amount of neutrophils showed a significant reduction in relation to the MI group (p<0.001) in both experimental times, evidencing that the oil extract of M. flexuosa L. reduced the process In this study (Figure 3) . In the experimental period of 7 days (p<0.05), as well as at fourteen days (p <0.001), in relation to the number of fibroblasts, there was a statistically significant difference between the MI and MT groups, which suggests the resolution of muscle injury (tissue repair effect in the induced lesion) and proliferation of fibroblasts in the time indicated as direct action of buriti oil. Similarly, when groups C 7 days and MT 7 days, C 14 days and MT 14 days were related, a significant difference was observed with p<0.01 and p<0.001 (Figure 4) . As for the analysis of the measurement of the lateral-lateral diameter (DLL) performed on the posterior limb of the rats in the experimental time of seven days, it was observed that when the C group was compared with the MI group, the results were significant (p<0.001), evidencing that myositis was induced by 1% and generated edema. In the MT group there was a significant difference in relation to the MI group (p<0.001), confirming the macroscopic reduction of edema in myositis induced in rats after topical treatment with M. flexuosa L. In the 14 days experimental time, there was no significant difference between the groups ( Figure 5 ). 
■ Discussion
In this study, the muscle inflammatory process (myositis) was induced by 1% acetic acid. This acid is one of the substances most used in experimental studies for induction of pain and consequent analysis of the inflammatory process, being an important inducer of inflammation. Acetic acid has been used in studies to induce inflammation of the posterior limbs of rats, including the testing of various substances such as medicinal plants [13] [14] [15] . According to Brito et al. 16 , in studies with the objective of evaluating the effect of acetic acid as an experimental model for the induction of myositis in the hind limb of rats, it was concluded that in both acetic acid concentrations evaluated (1%, 5% and 10%), inflammatory response was similar. Considering these conclusions, the concentration of 1% of acetic acid was considered the best for the induction of inflammation in the lower limbs of rats because it was the lowest concentration among those studied, enough to cause inflammation.
In the acute inflammatory process a series of interrelated events occur, such as increased blood flow and vascular permeability in the affected region, edema, localized pain, migration and accumulation of inflammatory leukocytes from the blood vessels into the tissue, formation of granulation tissue and tissue repair. Neutrophils are the most abundant leukocytes in the body, accounting for between 60% and 70% of the total blood leukocytes 17, 18 . In general, the first cells to reach the injured tissue are neutrophils, which participate in the inflammatory process with phagocytosis and destruction of microorganisms through the production of reactive species of oxygen, nitrogen and degranulation 19 . Thus, the higher neutrophil infiltration in the groups submitted to 1% acetic acid injection suggests the confirmation of myositis induction to which the animals were submitted (Figure 3) .
Batista et al. 20 evaluated the in vitro and healing antibacterial activity of buriti oil (M. flexuosa) on wounds performed in rats (Rattus norvegicus albinus) and concluded that M. flexuosa fruit oil showed efficacy in the cicatricial process of cutaneous wounds in wistar rats , since it promoted a greater percentage of contraction of the edges of the wound and was statistically significant in the counting of fibroblasts and collagen fibers in the group treated with buriti oil in relation to the control group, besides antibacterial activity in vitro in both gram positive bacteria and in gram negative.
In this study, the anti-inflammatory activity of buriti oil was evidenced by the reduction of the number of inflammatory cells (neutrophils) at seven and fourteen days after topical treatment with buriti oil. According to Santos et al. 21 and Silva and Pighinelli
22
, in this oil are present substances such as carotenoids and vitamin E, capable of promoting beneficial effect in the process of tissue repair. The high concentrations of fatty acids present in buriti oil have important role for the formation, deposition of collagen fibers and cellular proliferation, being important for tissue regeneration -results also observed in this research (Figure 4) .
The antidematogenic activity of buriti oil was evidenced by reduction of DLL edema of the posterior limb of the rats and such effect observed up to seven days after topical administration of buriti oil. In the experimental model of acute inflammation studied, acetic acid induced inflammation by the formation of edema, inflammatory infiltrate and necrosis 16 . It is considered that any substance that causes inhibition or reduction of the effects of acetic acid is considered as an anti-inflammatory agent 16, [23] [24] [25] ( Figure 5 ).
. Romero et al. 26 in their study on carotenoids and flavonoids in pulps and oils of buriti (M. flexuosa L.) concluded that buriti pulps and oils presented as a good source of carotenoids, a potent antioxidant with protective action against cardiovascular diseases.
■ Conclusions
Buriti oil (M. flexuosa L) had a positive influence on tissue regeneration in rats by promoting a decrease in inflammatory cells (neutrophils) and proliferation of fibroblasts in tissues, as well as reducing edema induced by acetic acid, showing that the active constituents present In the oil of this species showed antiinflammatory activity and that they acted in the fast and late phase of the inflammation. This study suggests that buriti oil presents potential application for therapeutic purposes and should therefore serve as a basis for future research with preclinical studies.
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